Protein limitation has been considered a key factor in hypotheses on the evolution of 43 life history and animal communities, suggesting that animals should prioritize protein 44 in their food choice. This contrasts with the limited support that food selection studies 45
INTRODUCTION 62
Protein has been considered a major limiting factor involved in the evolution of 63 animal communities and life history traits [e.g., White, 1993] . The need to satisfy 64 protein requirements plays a central role in hypotheses on the evolution of 65 morphological, physiological and behavioral life history traits (such as gut 66 specialization, reduced metabolism in folivores, social systems linked to thetotal nitrogen concentrations multiplied by 6.25 (or a species specific factor [Milton & Rothman et al., 2012] . Although the selection for high protein items was 129 more consistent in studies that analyzed soluble protein than in studies based on 130 crude protein, none of these methods accounts for differences in protein quality 131 (defined by essential amino acids), or digestibility [Robbins, 1983 From an ecological perspective, the lack of positive selection for high protein 134 items could also be explained by the assumption that primates are able to satisfy 135 their protein requirements with a diet containing about 6.4 -8% crude protein [ Species that feed primarily on the leaves of grasses, bamboo (Hapalemur 186 spp., Prolemur simus) and herbs (Gorilla spp.) were not included, as grass and herbs 187 have different physico-chemical properties than leaves from trees, such as different 188 lignin, a general lack of tannins and incorporation of silica in grasses [Robbins, 1983] . probably also than soluble protein as soluble protein concentrations are correlated 220 with available protein in some studies but not in others [Ganzhorn, unpubl.] . To date, 221 too few data exist for available protein to allow for comparative analyses.
In primate studies, fiber concentrations are most commonly reported as acid 223 detergent fiber (ADF). However, not all studies report exact details of the procedures 224 (e.g. whether ADF is analyzed sequentially following isolation of neutral detergent 225 fiber (NDF)). In addition, most studies do not specify whether ADF is reported on an 226 ash-free basis or corrections are made for residual dry matter. Furthermore, there is 227 little appreciation in primate literature that fiber residues can be contaminated with 228 tannin-protein complexes [Wallis et al., 2012] . All these factors can contribute to 229 unknown errors in the reported ADF concentrations, but how significant they are in 230 different studies is hard to gauge and it is not possible to apply a consistent 231 correction factor to compensate for methodological differences. We emphasize the 232 need for rigorous analysis to avoid these uncertainties [Rothman et al., 2012] . As a 233 result, the accuracy of the "ADF" data is likely to be low and conclusions derived from 234 fiber concentrations should be considered with these limitations in mind 235
All as yet unpublished chemical analyses were carried out in the laboratory of and the dry season [Ganzhorn, 2002] . These samples were considered as 255 independent data points and were entered in the analyses as independent units. Our 256 rationale is that we wanted to have some measure of leaf nutritional quality in 257 samples of leaves that we could use for the analyses of selection of leaves 258 consumed as food against this representative sample (see "Selection Criteria for 259
Consumed Leaves" below). 260 261

Selection Criteria for Consumed Leaves 262
Determination of the significance of selection for specific chemical 263 
RESULTS
297
Selection of Leaves in Relation to the Average Concentrations of Nitrogen, 298
Soluble Protein or ADF in a Given Forest
Measures of nitrogen, soluble protein and ADF in representative samples of 300 plant leaves were found for 19, 18 and 33 studies, respectively (Table I) . The present analysis sought to better understand the discrepancy between the 331 findings of some studies that identify protein as a limiting resource, including those 332 that focus on non-human primates [Kay 1984] and others that find no evidence for 333 this phenomenon. Primates (and animals in general) need to satisfy their protein 334 needs by selecting protein-rich food, but we found that many primatological studies 335
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